Purpose: The aim of this study was to analyze midterm results of frozen elephant trunk technique for Marfan syndrome with acute aortic dissection. Methods: Between February 1999 and August 2011 we performed arch replacement uisng frozen elephant trunk technique for acute aortic dissection in 8 patients with Marfan syndrome containing two complicated type B dissections and six type A dissections. Five patients compromised annulo-aortic ectasia who performed Bentall operation. Results: No patients died in the initial operation. Fate of false lumen on the stent graft border was expressed by CT scan follow-up that were patent in 0, thrombosis in 5 and absorption in 3 patients. One patient who had new aortic dissection 8 years after initial surgery required the Crawford V operation. Ten-years-survival rate was 100% and ten years-event free rate was 67%. Conclusions: Frozen elephant trunk technique was feasible for Marfan syndrome with acute aortic dissection and might become alternative prophylactic treatment to the downstream aorta for acute aortic dissection.
Introduction
Marfan syndrome is a heritable disorder of connective tissue that affects the aortic aneurysm and dissection as the most severe complication.
1� Acute aortic dissection (AAD) in patients with Marfan requires multiple aortic surgeries. 2� Stent grafting of dissected descending aorta in patients with Marfan syndrome has been recently reported with favorable outcomes.
However stent grafting for Marfan syndrome with aortic dissection remains controversial. 5� The aim of this study was to analyze midterm results of frozen elephant trunk technique for Marfan syndrome with acute aortic dissection.
Methods
Between February 1999 and August 2011 we performed emergent operation for AAD in 8 patients with Marfan syndrome. Two patients have complicated type B acute aortic dissection with malperfusion on the downstream aorta. Six patients have acute type A dissection. Five patients compromised annulo-aortic ectasia who performed Bentall operation ( Table 1) .
The procedure was performed during moderate hypothermia with selective cerebral perfusion. Stent graft was preoperatively produced by home-made. The length and diameter of stent graft were intraoperatively measured by direct sizing of descending aorta 
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via aortic arch transected between left carotid artery and left subclavian artery. We could usually recognize primary tear located from ascending aorta to aortic arch. However we sometimes could not recognize primary tear that was recognized by trans-esophageal echo (TEE) and preoperative enhanced computed tomography. Stented elephant graft covers multiple intimal tear in Marfan patients by deployment into true lumen. After stent graft was fixed to transected aortic arch before the origin of left subclavian artery, translocated total arch replacement using a four branch graft was constructed ( Fig. 1) . This series of these procedures was performed under TEE guidance. The diameter of stented elephant trunk graft was 24 mm in 2 patients, 26 mm in 4 patients, and 28 mm in 2 patients. The mean length of stented elephant trunk graft was 10 cm. The mean heart ischemic time was 151 min. The mean surgical time, cardiopulmonary time, and selective cerebral perfusion time were 398, 181 and 72 min, respectively. The mean follow-up period was 64 months (range, 5-151 months).
Results
No patients died in the initial operation. There were no early morbidities. According to follow-up CT examination in the out-patient clinic, the thrombus formation in the false lumen at the stent graft border was recognized in all 8 patients and complete absorption was observed in three of them. The thrombus formation in the false lumen at the diaphragm border was recognized in 5 patients and three patients were patent in the false lumen (Fig. 2) . One patient in three, who had new aortic dissection 8 years after initial surgery, required the Crawford V operation for dilated thoracoabdominal aorta. No patients died. Ten-years-survival rate was 100% and ten years-event free rate was 67% (Fig. 3) .
Discussions
Endovascular stent grafting in the treatment of Marfan syndrome remains unclear. Despite the consensus that stent grafts should not be used in patients with connective tissue disorders, we are seeing these patients in whom they have been used either in ignorance of the underlying condition or in emergency salvage conditions. The morbidity associated with descending thoracic and thoracoabdominal aneurysm disease occurring as a late sequel of dissection with multiple intimal tear because of connective tissue disorders is driving application of the hybrid stent grafting so called frozen elephant trunk.
5-7� The place of endovascular stent grafting treatment for AAD makes downstream aorta good remodeling because of plasticity of intimal flap in acute phase compared with chronic aortic dissection (CAD). 8�9� Therefore prophylactic operation on the downstream aorta using frozen elephant trunk technique for AAD has been reported in recent papers. In CAD remodeling on the downstream aorta wasn't satisfactory expected because of lacking aortic plasticity of intimal flap. Stent grafting can also be considered a therapeutic option as a bridge to re-interventional endovascular aortic repair or conventional open surgery in situations involving expansion of the false lumen in CAD.
4� When Marfan syndrome with multiple intimal tear in ADD will require additional procedure, reinterventional endovascular aortic repair will be easily performed even for new intimal tear by stent graft. Frozen elephant trunk is also effective to change Crawford classification type II into Crawford classification type V on the downstream aorta that can reduce operative risk in second operation for Marfan syndrome for ADD.
Limitation of this Study
This study in small number of a cases and retrospective study. Further prospective study in large number for ADD with Marfan syndrome is required between stent frozen elephant trunk and conventional elephant trunk techniques.
Conclusions
Frozen elephant trunk was feasible for Marfan syndrome with AAD from long-term prognostic point of view and became alternative prophylactic treatment for the downstream ADD.
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